We formulate and implement a new empirical procedure to examine the validity of PPP in the long-run for 153 countries by using the familiar cross-country data set of Heston, Summers, and Aten (2002). Unlike the existing studies that rely on mean reversion of real exchange rates, we explicitly examine country-specificity in the deviations of the nominal exchange rate from PPP. We find, first, that out of a total of 153 countries, 132 countries have achieved PPP within twenty years, 1980-2000 and 105 countries have attained PPP over ten years, 1990-2000. Second, according to the results, our method can be accepted as a workable shortcut of the direct, fullinformation approach of Yotopoulos (1996) that tests for long-run PPP utilizing micro-ICP data. This becomes an important characteristic of this paper since comprehensive micro-ICP data are no longer easily available. As a by-product, of the empirical validation of our shortcut approach, our empirical results are in favor of the Ricardo-Balassa-Samuelson effect.
Introduction
Since Cassel (1921) and Keynes (1923) opened Pandora's box of real exchange rates, a profusion of related concepts has cropped up in the literature. It is not surprising that the abundance of definitions and standards for the real exchange has become a frequent source of confusion and often leads to contradictory policy advice (Krugman and Taylor, 1978; Edwards, 1989; Yotopoulos, 1996) . More recently, the precise specification of the real exchange rate has become even more important in view of the pivotal role that exchange rate misalignment has assumed in explaining the uneven development performance of various countries. It is now widely accepted that chronic misalignment in the real exchange rate has been a major source of slow growth in Africa and Latin America, while prudent macroeconomic, trade and exchange rate policies have fostered growth in Asia (World Bank, 1984; Dollar, 1992; Edwards,1988; and Ghura and Grennes,1993; Rodrik, 1994; Yotopoulos, 1996) . This becomes even more crucial in view of a battery of policy interventions that have as their primary objective to restore exchange rate equilibrium.
In designing appropriate exchange rate policies, it becomes quite important to gauge first the speed of exchange rate adjustment in various countries regardless of their exchange rate regimes (Taylor and Taylor, 2004) . Moreover, systematic deviations of nominal exchange rates (NER) from their purchasing power parity (PPP) levels may engender serious instabilities of the international macroeconomic system. There exist numerous studies that investigate how well the PPP applies in both the short run and the long run (Taylor and Taylor, 2004; Sarno and Taylor, 2002) . While the early literature found that exchange rates over time did not revert to their PPP levels (Taylor, 1988) , there is an emerging consensus more recently that PPP holds in the long run (Taylor and Taylor, 2004) . This more recent literature, that focuses exclusively on mean reversion of real exchange rates, found that the half-life of PPP deviations appears to be approximately four years, whether using time-series or cross-section data sets (Taylor and Taylor, 2004; Frankel and Rose, 1996) . However, an important drawback of these recent studies is that they investigate the overall property of real exchange rate movements, totally ignoring countryspecificity. Yotopoulos (1996) , on the other hand, expanded the micro-PPP information of the "benchmark countries" of the International Comparisons Project (ICP, Kravis. Heston and Summers, 1992) in order to estimate the real exchange rate (RER) on a country-specific basis That served to test directly for the impact of exchange rate misalignment on development in an endogenous growth model.
Misalignment was found to have strongly negative effects on a county's rate of growth.
In this paper we take a different approach to explore the validity of PPP in the long run on a country-specific basis. We formulate a novel empirical procedure to estimate the importance of country specificities in the degree of chronic misalignment in nominal exchange rates, thus by-passing the direct (and more tedious) approach of calculating country-specific RER. The implementation of the new estimation employs the standard set of cross-country data of Heston, Summers, and Aten (2002).
The balance of this paper is organized as follows. In Section 2, we present the theoretical framework for deriving the chronic deviation of the NER from the PPP exchange rate. Section 3 formulates the econometric model for testing the long-run PPP by using the 153-country sample, for two partially overlapping periods. Section 4 presents the results of the empirical implementation. Section 5 examines the validity of our shortcut method of deriving country-specific RER by comparing the results of the micro-PPP approach of the Yotopoulos panel of countries/years with the matching country/year panel using the data of the macro-PPP approach. The conclusions appear in Section 6.
Chronic Misalignments of the Exchange Rate: A Conceptual Framework
The point of origin of our conceptual framework is the following index of a country's relative (to the U.S., the numeraire country) price level at time t:
, where e and P represent a country's nominal exchange rate and overall price level, respectively. Note that the relative price level in equation (1) has been quantified by Summers and Heston (1991) , and by Heston, Summers, and Aten (2002) . In order to model the nominal exchange rate misalignments, we postulate the following decomposition:
where P T is a price of tradables and the price ratio, P T (i,t)/P T (US,t), represents the purchasing power parity also in prices of tradables. Note that the misalignment of NER from PPP has been decomposed into an aggregate time-specific component, Let P N represent the price of nontradables. Combining (1) and (2) with the definition of the price index, P i t
, where α(i,t) denotes the weight of tradable goods, gives a relationship between RPL(i,t) and the real exchange rate (RER). The latter is defined as the internal terms of trade, or the relative prices of tradables to nontradables:
where RER=P T /P N . In the equation above we note that the term in brackets is independent of the country i.
The Econometric Model
The econometric model involves the estimation of chronic NER misalignment as measured by ε(i) in equation (2). It is a plausible assumption that the weight of traded goods is represented by the OPEN index, defined as the share of exports and imports to GDP, OPEN=(EX+IM)/GDP. The data for this index are available in Heston, Summers, and Aten (2002) . This positivist definition of tradability as the share of the value of the total trade flow to the total of value-added in a country, will do service in this case since we lack data for a definition of the actual commodities that effectively enter international trade in each country, conditional on a normative component that defines the minimum participation required in order to constitute "effective trade." (Yotopoulos, 1996) . The OPEN index is expected to have positive one-to-one correspondence with the share-weight of tradables.
The specification of the RER rests on the Ricardo principle (Ricardo, 1817; Balassa, 1964; Samuelson, 1964) that causally relates the decrease in the relative price of tradables to the level of development. The RER is therefore specified as a function of per capita income. Formally, our assumption leads to:
where RGDPC is real per capita GDP and β 1 is a measure of chronic RER misalignments which vary across countries. The other time-variant deviations from the equilibrium RER are represented by β u . Equation (4) (4) and rewriting equation (3) by taking the logarithm of both sides, gives a modified determination of relative price levels. Equation (5) will be estimated by using cross-country data:
We postulate that the error term v(i,t) in equation (5) obeys an independent process with mean zero. However, considering equation (7), we allow for the possibility of hetereskedasticity in the error term, v, above when we estimate equation (5). The estimation uses OLS with the Huber-While's heteroskedasticity robust standard errors.
Empirical Implementation and Estimation Results
The estimation of equation (5) 2 We cannot test this specification because of the lack of data on the real exchange rate defined as the internal terms of trade. Using the explicit estimation of the real exchange rate of 123 country-year observations, Yotopoulos (1996) found a linear version of this RER equation. His result can be interpreted as a special case of equation (4). number of cross-sectional units (153 countries) and a few periods (10 or 20 years) fits into the framework of the panel-data analysis. Moreover, since the model applies only to the 153 countries in the study (cross-sectional units) and it is not used for extrapolation outside the sample, the observed differences across countries can be treated as parametric shifts of the regression function. It is reasonable, therefore, to employ the fixed effects model to estimate equation (5). More precisely, we will estimate this model as the least squares dummy variable (LSDV) model with time-specific effects.
Tables 1 and 2 summarize our estimation results for the baseline coefficient, lnβ 1 (i) and for β 2 , and η(i).
3 These estimated coefficients provide supportive evidence for the condition that β 1 β 2 <0. Although the estimated β 2 's are not statistically significant, the directions of the estimated coefficients are consistent with the Ricardo-Balassa-Samuelson effect.
Based on equation (5) we can test the long run PPP by testing whether the estimated country-fixed effects, η(i), are different from zero or not. Individual estimates are also reported in Tables 1 and 2 . For the results of these tables we employed cross-country data covering 1980-2000 and 1990-2000, respectively, and for 153 countries. Hence, the results in Table 1 relate to testing longer-term PPP over 20 years, while results in Table 2 Our results are consistent with the half-life of PPP deviations of about four years, the emerging consensus in the literature.
Empirical Validation of the Shortcut Method of Deriving Country-Specific

RER
Our empirical strategy for estimating county-specific PPP is open to criticism on two grounds. First, in employing the reduced-from equation (5) it relies heavily on a particular functional form of the Ricardo-Balassa-Samuelson equation (4). Second, it uses the only set of more recent data currently available, the aggregated ICP data from the Penn World Table (Heston, Summers, and Aten, 2002) . These data have originated through extrapolation from a small number of countries and years, i.e., from few "benchmark observations," for which micro-PPP data are available, thus generating a potential bias of our estimation results.
In order to investigate the validity of our approach with respect to the data used we compare our results with the Yotopoulos' (1996) results based on micro-PPP data reported for 80 countries in total (and with annual observations (for at least in one of the years for each country and for most for multiple of the four years) for 1970, 1975, 1980, 1985 , that the ICP survey covered (Kravis, Heston, and Summers 1992). With respect to the methodology of deriving the internal terms of trade, the relative prices of tradables to nontradables for each country, and therefore the PPP country-specificity, the Yotopoulos approach resorted to a full information technique. It consists of using the micro-PPP data of the countries in the panel in order to compute the ratio of each country's prices of tradables to nontradables, normalized by the international prices of the same commodities (the U.S. numerairecountry prices) whether these are in the tradable or nontradable international set (Yotopoulos, 1996: Ch. 6, 108-116) . The weights of the relative prices of tradables to nontradables for the implementation of this procedure are derived from countryspecific world trade data and they are normalized by the country's GDP. More specifically for our test, these micro-ICP data yield estimates of the ratio of PPP for tradables and NER, i.e., PPP T /e. These data allowed us to estimate the countryspecific deviation from PPP, η(i), in equation (6). The procedure employed is to estimate the following logged version of equation (2):
For the period covering 1975-1985, we have estimated the country-specific deviation from PPP, η(i), by using two data sets, i.e., aggregated ICP data (Heston, Summers and 2002) and micro ICP data as above. The results of testing-for longrun PPP are summarized in Table 3 . As shown in the Table there Since there is a consistency between the two sets of estimates, the method that relies on macro-ICP data can be accepted as a workable short-cut of the full information process that relies on micro-ICP data.
There is another interesting finding that emerges from the comparison of the results in Table 3 . In the 22 matching panel-data cases the PPP is unambiguously rejected for both sets of data in 16 cases and accepted in only one, while in the balance of 5 cases the two data sets lead to contradictory results.
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On the other hand, in Tables 1 and 2 , we fail to reject PPP for a few only countries. This interesting discrepancy may suggest that, in the recent years we have more supportive evidence for PPP, while PPP is rejected for earlier years. This is consistent with the results of other early empirical studies which consistently found for the failure of PPP (Taylor and Taylor, 2004).
Conclusions
Unlike the existing studies of mean reversion of real exchange rates, we explicitly take into account the country-specificity in measuring deviations from PPP. First, we found that 60% and 86% of all countries have achieved PPP within ten years and over 20 years, respectively, and only 14% of countries experienced persistent deviation of NER from PPP. Our findings are prima facie consistent with the emerging consensus in the literature that in the more recent past deviations from purchasing power parity (PPP) appear to have half-lives of approximately four years. Moreover, we obtained an additional, new and important finding, that the property of exchange-rate deviations from PPP is basically country-specific.
As another novelty of our study, we developed a short-cut method for estimating deviations of NER from PPP, based on publicly available cross-country aggregate ICP data. In fact, the difficulty of estimating NER deviations has accounted for the wanton use of a number of imperfect substitutes in the literature.
Since this is a new method of dealing with exchange rate distortions, the validation of the results becomes important. It is based on comparison of the short-cut estimates in Table 3 with the results obtained by Yotopoulos (1996) who used the full set of micro-ICP data to estimate exchange rate parities and to weigh the effects of exchange rate misalignment in view of the development experience of the sample countries in years 1970-1985. Our results suggest that the economy of estimation has not impaired the validity of the results. Moreover, the impact of exchange rate misalignment, properly defined, on economic development has been, and continues currently to be, deleterious. 
